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cells is transient. After an initial burst (1–4 hr after CNF1Hijacking the Host Cell Proteasome
intoxication), Rho GTPase activity returns to basal level.
Remarkably, reversion of the burst phase is caused by
specific depletion of Rho GTPases. Rho GTPase deple-
tion is the result of toxin-induced modification, as aUropathogenic Escherichia coli subvert host cell sig-
CNF1 mutant with impaired deamidase activity does notnaling mechanisms to induce cellular responses that
induce selective degradation of Rho GTPases. Doye etfacilitate bacterial invasion and colonization. A recent
al. (2002), together with Lerm et al. (2002), further showpublication in the November 15 issue of Cell shows
that degradation is caused by the specific ubiquitylation
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cytoskeleton dynamics and other cellular processes vides some answer to this question. During the first hour
(Ridley, 2001). They are also the targets of a number of of exposure to the toxin, cells undergo active spreading
bacterial toxins/effectors (Barbieri et al., 2002). As a and then intense membrane ruffling. After 4 hr, however,
result of the interaction of the Rho GTPases with the as the level of activated Rho GTPases decreases be-
bacterial toxins, complex signal transduction events in cause of its targeting to the proteasome, active cell
the host cell are initiated, which induce nuclear re- motility is observed. This latter phase also correlates
sponses as well as extensive actin cytoskeletal re- with an increased level of bacterial colonization and
arrangements and membrane ruffling, leading to bacte- internalization. Thus, induction of cell motility by the
rial internalization. In general, interaction of most toxin may facilitate spreading of bacterial infection. Re-
bacterial effectors with Rho GTPases leads to their inac- modeling of cell contact accompanying cell motility may
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ing the deamidation of glutamine 63 of Rho GTPase or pathogenic E. coli. CNF1 induces cell motility, which, in
its equivalent (glutamine 61) in Rac and Cdc42 (two turn, may facilitate the spread of the bacterial infection.
members of the Rho GTPases family), resulting in their Induction of cell motility is achieved through tempering
inability to hydrolyze GTP and, thus, leading to their with a previously unknown safeguard mechanism that
constitutive activation. is naturally present to protect cells from prolonged ex-
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permanently activated Rac. Thus, the mechanism byCNF1-induced activation of Rho GTPases in bladder
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which CNF1 induces cell motility is unique, in that the that pathogenic bacteria employ to successfully win the
battle against their host is vaster than anticipated andpathogen exploits a preexisting vigilance system elabo-
rated by cells to protect them from the deleterious effect includes the indirect subversion of the proteasome.
of permanent Rho GTPases activation.
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